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Abstract: Low heritability of pig litter size traits at birth (number of live 
born piglets – LBP and total born piglets – TBP) and weaning (number of reared 
piglets – RP) is one of the major problems in their genetic improvement. The effect 
of selection is directly proportional to trait heritability and inversely proportional to 
the duration of generation interval. Objective of this study was to establish 
presence of difference in regard to heritability coefficient values of observed traits, 
as well as their accuracy depending on the size of data used in the analysis. 
Heritability coefficients in this study were calculated based on fertility results 
obtained for Swedish Landrace sows on three pig farms (farms 1, 2 and 3) in the 
Republic of Serbia. Observed traits - LBP, TBP and RP on farms 1, 2 and 3 were 
analyzed in the first (2422, 1677 and 2015 litters), in the first two (4190, 2897 and 
3377 litters), in the first three (5576, 3809 and 4425 litters) and all available 
parities (9538, 6340 and 7750 litters) by applying the adequate mixed model of the 
Least square method. Heritability of LBP calculated based on fertility realized in 
the first partus ranged from 5.6 to 16.4 %, TBP ranged from 7.0 to 16.8 % and RP 
ranged from 3.4 to 7.7 %. Introduction into the analysis of the results pertaining to 
the second, third and subsequent parities lead mainly to detection of lower values 
of heritability coefficients for observed traits.  
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Introduction 
 
One of the main goals of selection of any species of domestic animals is to 
obtain the highest possible effect of the selection. In this sense, it is of special 
importance to achieve the highest possible accuracy of evaluation of breeding 
value of animals considering it’s direct influence on realized results of selection.  
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Total breeding value of an animal is determined by great number of 
quantitative traits. Selection index is one of linear methods based on simultaneous 
selection on more traits. Breeding value of an animal is expressed cumulatively in 
selection index which is in maximum correlation with aggregate genotype.  
Criteria for choice of selection index that will be applied for evaluation of 
breeding value of animals is correlation between index and aggregate genotype 
(rIH), as parameter which reflects accuracy of selection when certain method is 
used. Value of this parameter in research presented by Irvin (1975) varied from rIH 
= 0.550 to rIH = 0.690 depending on the traits that were included in the index for 
evaluation of sow breeding value based on fertility traits.  
Gajić et al. (1979) presented that breeding value of sows for fertility traits 
can most accurately be evaluated is the selection index is constructed based on 
number of live born piglets, mass of litter on the second day subsequent to 
farrowing, number of reared piglets and mass of litter on 28th day. It was 
established that value of correlation coefficient between index and aggregate 
genotype was higher (rIH = 0.610 in relation  to rIH = 0.470) when parameters 
necessary for construction of index are calculated based on fertility results realized 
in first three farrowings and not only based on the first one.  
Similar conclusions were made also by Knap (1986). He stated that 
accuracy of selection index is increased from rIH = 0.180 to rIH = 0.460 if 
parameters are calculated based on realized fertility in first four farrowings in 
relation to situation when parameters are calculated based on fertility of 
primiparous sows.  
Accuracy of selection index was rIH = 0.380 in the research presented by 
Dufek and Buchta (1987), whereas, considerably higher accuracy of selection index 
for fertility traits were established by Korotkov (1987). Selection index constructed 
based on litter size at birth and weaning, as well as evaluated milk yield of sows 
was connected to aggregate genotype in the value of rIH = 0.590 as stated by 
authors. 
Accuracy of constructed indices for evaluation of breeding value of female 
breeding animals based on realized fertility can vary based on traits included in 
aggregate genotype and scope of analyzed data used for calculation of necessary 
parameters essential for their construction, as presented by Radojković et al. 
(2006). Correlation coefficients in this research varied in the interval from 0.346 to 
0.472 when they were calculated based on parameters determined on the basis of 
analysis of the fertility in primiparous sows, from  rIH = 0.410 to rIH = 0.502 when 
analysis included also results of first two farrowings, i.e. 0.327 to 0.479 when 
fertility in first three farrowings was analyzed.  
Objective of this paper was to establish to what extent the accuracy of 
constructed selection indices will change depending on the scope of analyzed data 
on fertility based on which the parameters necessary for construction of selection 
indices were established.  
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Materials and Methods 
 
 For analysis of observed parameters in this study, fertility results of 
Swedish Landrace sows from three pig farms (farms 1, 2 and 3) in the Republic of 
Serbia, were used. Litter size traits at birth (number of live born piglets - LBP, and 
total born piglets – TBP)  and at weaning (number of reared piglets – RP) on farms 
1, 2 and 3 were analyzed based on fertility results of sows realized in the first 
(2422, 1677 and 2015 litters), in the first two (4190, 2897 and 3377 litters), in the 
first three (5576, 3809 and 4425 litters) and all available parities (9538, 6340 and 
7750 litters), according to the stated order of farms. 
 Mixed model of the Least Square Method was applied (LSMLMW and 
MIXMDL, PC-2 VERSION - Harvey, 1990) as a starting point in determination of 
the genetic variability of litter size traits at birth and weaning (LBP, TBP and RP), 
was the following:  
ijklmnijklmn
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where  is expression of observed trait, , , ,  are fixed effects of 
the parity, year of parity, season of parity and litter genotype, respectively. The age 
at farrowing was modelled as quadratic regression .  is random 
effect of sire (genetic variance component) and  is residual. 
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 When the variability and correlation between fertility traits were 
determined in the first parity, the effect of the parity was excluded from the model.  
 In order to enable calculating of the heritability coefficients for litter size 
traits at birth (LBP and TBP) and at weaning (RP) by applying the same model, it 
was necessary to correct the RP for number of reared piglets in the litter in the way 
presented by Radojković (2001). Reason for this is the procedure of crossfostering 
of sows which was implemented on all three farms.  
 For calculation of the assessment of the heritability coefficients for fertility 
traits, the method of intra-class correlation between half-siblings (half - sisters) by 
sire was applied. 
 
Results and Discussion 
 
The values of the heritability coefficients and errors established based on 
different data size used in analysis are presented in Table 1. 
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Table 1. Heritability coefficient scores ( ) for litter size depending on the size of 
analyzed data according to farms  
)2hˆ(
2 sehˆ ±
 
)2hˆ(
2 sehˆ ±   Trait  Farm 
I* I+II I+II+III all parities 
1 0.133 ± 0.041 0.110 ± 0.029 0.089 ± 0.022 0.067 ± 0.015 
2 0.056 ± 0.021 0.056 ± 0.026 0.074 ± 0.025 0.071 ± 0.019 
 
LBP** 
3 0.164 ± 0.049 0.098 ± 0.030 0.100 ± 0.027 0.115 ± 0.025 
1 0.168 ± 0.045 0.154 ± 0.034 0.116 ± 0.026 0.086 ± 0.018 
2 0.070 ± 0.047 0.077 ± 0.029 0.095 ± 0.028 0.081 ± 0.021 
 
TBP 
3 0.167 ± 0.050 0.099 ± 0.030 0.099 ± 0.027 0.117 ± 0.025 
1 0.034 ± 0.028 0.051 ± 0.020 0.043 ± 0.016 0.037 ± 0.011 
2 0.077 ± 0.038 0.045 ± 0.025 0.027 ± 0.018 0.019 ± 0.011 
 
RP 
3 0.052 ± 0.033 0.051 ± 0.023 0.048 ± 0.019 0.030 ± 0.011 
* size of analyzed data: I – first partus; I+II – first two parities; I+II+III - first three parities 
** LBP – number of live born piglets; TBP – number of total born piglets; RP – number of reared 
piglets 
 
The presented data show that the heritability of LBP calculated based on 
fertility realized in the first partus/farrowing ranged from 5.6 to 16.4 %. These 
values, with the exception of value recorded for farm 2 ( = 0.056), are in 
concordance with the results obtained by Logar (2000), Čechova and Tvrdon 
(2002), Radojković et al. (2005), Holm et al. (2005) and Luković (2006). Value 
obtained on farm 2 is in concordance with values presented by Petrović et al. 
(1998), Kim (2001) and Vuković (2003). Higher heritability coefficient value for 
LBP compared to result obtained in this research was reported by Peškovičova et 
al. (2002). 
2hˆ
 Introduction into analysis of the fertility results from the second, third and 
subsequent parities/ lead to determination of lower values of heritability 
coefficients for observed trait. One of the reasons could be the fact that in our 
production conditions, due to numerous factors, significant number of sows is 
culled from the breeding after the first partus/farrowing, which leads to decrease of 
the genetic variability between animals, resulting in determination of lower values 
of heritability coefficients.  In support of this is also the fact that the values of 
heritability coefficients established based on fertility results realized in the first two 
parities ( = 0.056 - 0.110), first three parities ( = 0.074 - 0.100) and total 
parities ( = 0.067 - 0.115) on different farms, ranged within considerably 
narrower interval, which indicated that previously described procedure was typical 
2hˆ 2hˆ
2hˆ
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for all analyzed farms. Contrary results in regard to the effect of the size of 
analyzed data on values of heritability coefficients for litter size traits were 
obtained by Radojković et al. (2005). 
 Heritability coefficients for TBP determined based on fertility results 
realized in the first partus/farrowing ranged from 7.0 to 16.8 %. Considering the 
presence of total correlation between TBP and LBP, values of observed parameter 
in this scope were expected and in concordance with results reported for the same 
parameter by Petrović et al. (1998), Logar (2000), Kim (2001), Čechova and 
Tvrdon (2002), Vuković (2003), Serenius et al. (2004) and Radojković et al. (2005). 
 In regard to the effect of the increase of the size of analyzed data on the 
value of heritability coefficient for TBP, almost identical conclusions can be made 
like for LBP.   
 Heritability of RP was low and ranged from 3.4 to 7.7 % when calculated 
based on results obtained in the first partus/farrowing. These results were similar 
and close to values presented by Kim (2001), Vuković (2003), Serenius et al. (2004) 
and Radojković et al. (2005).  Higher values of heritability coefficients for RP are 
presented by Petrović et al. (1998) and Čechova and Tvrdon (2002). 
 With the increase of the size of data used in the analysis the value of 
observed parameter decreased on farms 2 and 3, whereas in case of farm 1 it 
increased insignificantly or remained at the same level. Obtained results in this 
sense differ from results presented by Radojković et al. (2005).  
 
Conclusion 
 
Coefficients of heritability of litter size traits at birth (LBP and TBP) and at 
weaning (RP) established in this study were low and ranged within the limits 
already presented in the literature. The highest value in observed parameters was 
established based on the analysis of the fertility results realized in the first 
partus/farrowing. Introduction into analysis of fertility results realized in 
subsequent parities did not lead to determination of higher values of heritability 
coefficients. This indicates the possibility and justification of the assessment of the 
breeding value of pigs based on the fertility results realized in the first 
partus/farrowing. This approach could result in better selection effects through 
shortening of the generation interval. 
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Rezime 
 
U ovom radu rezultati istraživanja su pokazali da su koeficijenti 
heritabiliteta BŽP izračunati na osnovu plodnosti ostvarene u prvom prašenju bili u 
intervalu od 5,6 do 16,4 %, BUP u intervalu od 7,0 do 16,8 % i BOP u intervalu od 
3,4 do 7,7 %. 
Uvođenje u analizu rezultata plodnosti drugog, trećeg i svih ostalih 
prašenja dovelo je uglavnom do utvrđivanja nižih vrednosti koeficijenata 
heritabiliteta posmatranih osobina. 
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